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LIQUID CRYSTAL DISPLAY SUBSTRATE 

ABSTRACT- 
PURPOSE: To improve a wide visual field angle characteristic by forming electrodes for 
display and reference electrodes within the same plane parallel with transparent 
substrates and changing the light transmittance of a liquid crystal layer by the electric 
fields generated in parallel with the transparent substrates between both electrodes. 
CONSTITUTION: The display electrodes SL and reference electrodes CT of the liquid 
crystal display substrate having the display electrodes SL and the reference electrodes 
CT on the liquid crystal layer side surface of the one transparent substrate of the 
transparent substrates arranged opposite to each other via the liquid crystal layer are 
directly formed on the main surface of the transparent substrate and are formed parallel 
and flush with the surfaces of the transparent substrate without interposing an 
insulating film therebetween. The electric fields generated between the display 
electrodes SL and the reference electrodes CT are, therefore, impressed parallel with 
the transparent substrates, i.e., in the direction orthogonal with the thickness direction 
of liquid crystals. The liquid crystal molecules juxtaposed by the impression of the 
electric fields are flatly disposed within the plane parallel with the transparent 
substrates. Then, the liquid crystal molecules aligned with the major axis in the 
observation direction do not exist any more when the display is observed from the 
direction diagonal with the display surface. 
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[*mf*®l6Pli] 

SOMlzSn^W 4: Vff C«4S*4«*C «k o TM 

zimgaW (Ditmw * a ; fb $ -a- a jk a&**££ c *$ v > 

-WW© SS ft E «fc T Jfttt 5 n Ac KSK II J: T »S £ H 
T^4 3 > SrWJfttl- 4»*« 1 f£«©$A3l^£l£o 

5nTV > 4 3 4: 4: -f 4ff#B 3 

»**©£■&*» e> & 4is#s 4 ieit©ttA£^£&. 

45^-IStKO v *>, *©-:#©«AJMJ0fflC x35fijE 

4: . ttomm,wu* e. ©££^©#tifc&ti i^t 

i! >Sn*»B5 h7>y'7f 4:, 3 ©* H 

6 5 ft 3 i&jifl Jllttti t , 3 03??*ffl Hffi 4: #A L frofj 

.sum »*m» 4: km <* n t »a s n 4 s^m® t am 

Sffc a -t+ 4 1ft A3bj3fiR£ *si vc , 
[»#Jf8]. &.iWJ-$U 

3 4:^<ii:^H}F^$nT^S3 4:$r^ai:i:-r4S|** 

7 3E«©$A«?j^58t. 



nfcf6SW*«»j« SftTl^;:4:*«r»4:fa g»*« 9 

;U$-a^A&aWi*0£&*>£>&3ff#Jll Offi© 
©JfcA^gfi. 

v*;ufc4Wi*<B£&**e,ftSH#JSi 0i2«©$A 
[000 1] 

[£3l±©fiJffi#if] *fSHffi, ttA£**£&Cffi9, 
[0002] 

[&*©&«] V^»*4««^Si:«;Sn4a[i&«^ 
« ©*»«* «r Sfl; 4 * 4 * ASCIIS * V ^ -5 . 

[0003] ;:0j:-5fr*j«*e>fc**A*jjy(agtt, 

l>4 0 

[0004] 

[^A 5 »^LJ:di:-r4^M] LA*L&#<=>> :OJ: 
■5c««snfc*A«^Sttitt, «ABC-t 

ftSii4t,©4:tt:®[LT, ^<i^/£^if^tt©(R]±Sr 
[0005]*^Wfi, C©J:-5«c*mciS-3V^TiteS 
[0006] 

[0 0 0 7] -rtcfc*, *A»%^L"C5V>caji»iLT 
EE$n4SWS«©7*>, ^©-^©*ABfll©®K: 

4:Sipmffi©rolH^^S«M4: J PfTH^$-d-4m^H 



Page 3 



[0008] 

s Ffrfcl")-Bol*) H?FM£JlTi5 0 . *n 5> CMC ttiSW 
[0 0 0 9] CCD/-*, SX«Si:%¥mS2:0!>MCI& 

[0 0 10] lOZ^ft, fcJta^aoSHSC^Ci-s 

tM^n, unrest i tie^ LXft&t 4 «t 

[00 1 1] l./;#-,T, S^ffiC*fLTftftO»fiI*» 
[0 0 12] *LT, ^©J:-5 4««tt«K-r4^* 

[0 0 13] 

[0014] M0U 1 ] 

HI lit *ISfJCJ:4*A3E^3£fi4«ia*ii* 
ft Ac ft A^SeftO-SlfltM %^-r«WrtllJ5EB T'fc 4, 
[0 0 15] MWC*5V»T, ftn s B *^S«l 0 0*'* 
4„ ZOttihKw^tg] OOttiflMfctr^LTS^Ctfft 

s u QomuMmnzvxm^ y »fic«s l*ox2fi»i 
co;sttfc0HW.reKDLjW!«esi , u zona 
ft at •'# n d lxjettsntx csm- l *>o y ^[=j c 

£S 5 ft itm V-m C L S ft T H 4» 
[0 0 16] wftfcWi»ff9*DLfc*i;^flr#*G 
L CH*ftfcft*3f*®» (KtfSXfUfifcttrt-f* J: o C 
& 4 A\ 3 CDftii.Ww&fifi±$ L fc * -5 CUfc^afll 

easnnwHi c m t rms ixx v > 4. 

[0 0 17] -frfcfrt,, Zc7)^ipft-tJ«CM«a^x^ 
Inj CKU^y f»J £&tt S ft T^fiJc 5 ft, #HSM 
JC C V > X \i * <DM% fclffl tl LT 4 jfelE if^SIG 
L >: ¥fTC»aa ft 4 «fc -5 C ft o T V> 4 0 

[0018] z.<r>Mmmm®mmt£nmm\z.m2® 
zm^xwmtz. 

[0 0 19]*LT, Z®ttA&i&£l OO0ABC 

it, jfeit«^»G i.c«swsn-cEasn*sis*aEiii 

SH 0 1 , fcJ:LTOftflf*l*DLC«ttSftTBBSft 



mM&m i o o azuvkmis^mm®® 1 o 2 »tfc t 

[0 0 2 0] MBftftfeSISIg 10 11*, SsfelHt^W 
GLC*»l*«rWap-r«3i:CJ:oTBrtt^liS:y* 

•ti-TBiJEB*ftft-tlEitiID!S 1 0 2 »#MftflT^MD L C 

[002 1] *ft*n©«#©f**&tt»5m«»Jlla]» 
1 0 3fr£^TfBJfP;*ft4J:-5i::&^Tfc , 9, 

flTOUEBBl 03ft, *o»*@»i 4ft^tTSB 

jfefflHiSl 0 1 «rK»S-a-4 4:i:<,c, Bfcftft^SEifjlH] 

Hi 0 3%e»S-fr4J:-5C*:o-CV^ o 
[0022] #iMt4*tiI!sltt 1 0 3 It, KM 
1 0 OcOBuffiSW^CMC0-5rn^nt3S¥1 

E$ril^Enjta1-4 «t d C*c ^> T^4 0 

[0023] gi2 it, mwMam^R 1 0 0 ©#B* 
[0024] |S)0^3^5V^T, exffi«», H+xjjfae 

ffiftf 4 jfeSft-f-^A O / G L *3 «t t/S^ff ^ A 0 / 

cut. yijft\zm&Lfr^x^fo*im&z&mm 
^mDLtxmztxxM&znx^z. 

[0 0 2 5] ::t, jfe^ff^AO/GL^it/a* 
flr^*AO/CMtt, *<Dttftt IXZtl^nYfrz- 
^■^a (Al) **ffli^ttT^4i:>:<M::, ^ofSffi-T 
4^M^M (UlTtrfrtr) Cl^*04Hffi<banJ:4& 
<b7/U$=.a->AAO*«»jaSnfct©i:*:oTV>4. 
lifeftft-^eiDLlt, ?da (Cr) BT»«Sn 

TV^4 0 

[0 0 2 6] Bi»iftft-t^DL«, *0)Tf§0)j£&m^m 
AO/GL*JJ:£;a6*flr^*AO/CMK:S*fC» 

^;W77^i/U3>a-S i t©»lftAS/SN*»?> 

[0 0 2 7] LT, in?>#BWIfilRK0!)-5t)O-o 
(SI4 1 , £±®VNM6ttK) ft, jfeMHt-flHAO/GL 

[0 0 2 8] -r>it)*>, dCD^h^V^'^^TFTcT) 
»««*CfcV^-C, R««^«DL^e)illE»H#AS 

k u^r ymsDTcsTiiiBianT^anfcv-x* 

■STti**:kCJ:-»T, HUISjtSft-t«lAO/G 

^fiic^nTv^4o 

[0 0 2 9] cnilcfcO, **fll9*AO/GLC*lE 
4) Lt ^0JJiO7i ^7 7 x •> 'J 3 > a - S i 
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(*fg^(±f J'fd K U-C D T«r4h L T y - 2 «S S T 
[0030] *UT, V-^«ffiSTtt*5««SSLi: 
Sr«2»1-ftJ:0liLTBI+y*l»It:tt4LTEKSlx- 

iii**flr^«[)Li:n3-fl!>tm, tm^DA (c 

r) CJ:-3TfflWi<Sii-0*S. 

[0 03 I ] 3£HH#^*AO/CMtt-tO-W* 

ia<+ y TJfl cere <* 5 ftfcg^mffi c t * 2 <i 
fr-o z (ommrn s l t mz®± £ fce»*m-cTE* 

2ftTi^4 i: i: c, 0i«H§^«D L fcttfrfc OifiSS 

• [0032] 3 0^ £J£«SCni, JbiBl-fcJ:? 

* Iffi □ * £ fa J : a ti- 4 I i: A 5 "C £ * =fc -5 E ft -5 . 

[0033] cioi-piiig/saftfcs^mffis 

L i: JSS»««C'ri:0|S|caiHaS 1 0 0 hOZMMt 

mr^7tmrrt-m.ti>m^tt£^ -tttt>%. z<d 
•.I n c «t x m ® tR si t a isf c « tt 5 * % 

a ; fk 5 tf 4 3 t A 5 "C £ 4 <£ -5 C 4 9 , 3 

# * & a n i »f w t & o -c v > 4 o 

[0034] mmmx\t, i axa%^m« s l & 1 

U, m%£W&%;2m\Z& 1 omf$.Ltzi)K 2. 3ffl, 
5 e>tzti3. 4WCLTtJHV\ 
[0035] mrMmtmmmmCT\t, *ft 

b<orn\zmm*fttt txfc&r, s^ass u Boi 

RMBCflfcStSftTl^. 

[0 0 3 6] ;:©£«>, axes ®NCft 

ft ft c *tl. * 0ff*2Fiaj 1 5c£ c SSI" 4 tr w 

[0037] Z<DZt\t, %ftt^tiaznz>zt\z&r> 
X SftSKiWH'-K, jfi'flSlSCSt fC^Pff JkSrt 

•c^sn, ttwcw i. t«» t -c^s-r 4 «t 4 ^ t 

lift<&4. 

[0 0 3 8] »RHC»tT«H6^rt*» 
[0039] ^LT, ZOidfcttJffittHS-f 

^s>, izmmvir\i(Dj;iigtjifa±zmz>zttfx-zz><j: 
[0040] <c*j, 5g^;mffiSLoy-^m«iSLh« 

K ^ iBI C ij t -t 4 «g SB \i -t ^ A O / C M t ffift $ ft 



A O / C M©«ffi C»J5E 3 ft T ^ 4 S£fb7 
-zL^AA0-e*4 o 

[0041] z<D£oiz. ttm^mcsTgommmtit 

fttttimm ®/h S b 7 5 ^ a •> Z, A O "Cfll « S ft 4 

«T£4 i: W-5Jft*Srjfr* «t 9 C<c*. 
[0042] ftfe 3 oftin^fili, i: x. mm h 5 

[0043] ^LT, H*tTV^«cV^, ZOct^Cfil 
file 5 ftfeS^*«0i*® C ttltIffiliWfeflr^« DL^^r 

PSAWSftTV>4„ 

[0 0 4 4] H Hi, 020A-A' «H*stt4»rSBI 

«Mft^«DL, s^masL, *s«fci/3ss(smacM 
^ft^ftSwsssuBwi^Bnis^fieaft^' 

[0 0 4 5] B6(t. ^^»ffiSUB0^af;*T'^a 
$ft4it$ft^GL*K ffJteSifi^S[H]?g 1 0 1 C7)ffi 

[0 0 4 6] raHC*iV^, *4flre*GL0*SB»C 

ftTi3?>-r, :hCJ:!3BSSnTl^7*5 = a'>i 
ilro-aSCflgamaJB^ 1 0i:^4 HO (Indium-Tin 
-Oxide) JRjW$«3ftTV>4 0 

[004 7] Lt, V>*fe*SSSftTV^57^5^a 
^A^fc^^flfE I TORO-SB€:aoTlft««^*D 
L 2 0 #f^j!c;*ft-C^4o 

[0 0 4 8] 30^m^2Ott, Rftff^MlDLilttV 

ijfGLi: I T0K*»e»«c4«tt«-f 1 Oi:©^^^^ h 
ir'fi!Stt ; &4ifc-ti-48ttgS:^-r4«t7H/j:oTV>4o 1" 
4*5 1», 7*3 = A->Aj&>e>fc**lE«*«GLi: IT 
ORi:0g!tti0^.TIi, ITOItTASia^AtO 
*® Cl6*tt0»<t7 * 3 =. ^ 7 LmM®. LTLH 1 
ffijafi© /< 7 y * C 5 #4 0 fcfi&ih-f 4 «t ^ \Z L X 
V>4„ 

[004 9] H7»i, SWiHRSUBoaaccS^SE 
«Sft*l»«Ht^«DLA«, mGRftffWAElM 1 0 
2®JSrpfc««*fti'<<ffl3f4:J&:4«a« : f-l 0033 

[0 0 5 0] :©<l^ iwwt^*DL®*i«»e*5^ 
■c«a«i-f-i oi:^4 1 TOd0-gB*?a*aftT^fi!c 

aftTV>40*t/«CoTVN4 o tt«Ht^«DL*«MfkL 
J: 7 frl*£g-f 4 3 1 0/«tV i: «c o X \ > 4 0 



Page 5 



.[cos i] eua ±Mo)£oiim$.2ixtzmwmm 
4„ 

[0052] HwiifcV'T. ±mtzmmmmsvBt 
ummtDmmn sub' tfzn^nm&Lc zalt 

[oo53] mi-Jim s u i3 ' (Dm&mvmi », #@ 

C F* ? *ro^iZ25r;ig^7 ^jlBMCBfi 

[0054] ^LT, :OJ:^j:^7 7 ?v f- 'J 
If BM**a*5-7-{^^JICF*WJ«SnfcaW« 

issub' oaaMWttt, m^^otyu^ 
¥EfbKfre>&&/<-9' 5"<— > 3 VHP S' d^jRSKT- 
V4 a :©^7>"<-y3>iiPS' iiii:LT*7- 

[0 0 5 5] fcfc, IRIHCtt, SL££¥« 
ffiCT£©IBJC&'l-Lfc**ECJ:*** (tH 1 ) LC 
©I!5U««*i)«LT^a. 

[0056] zo)£.~j tammc. ctstes^aiscj: 
o . *ne> ©nut ijss9«ms sub cawa WBii©& 

Hi©>:fe-.*Tl'4. 

[0 0 5 7] irotfc, *jj*fl!flssLi:*i(i*SCT 
horacfcS-s-itailiJAEMU SWaHSSUBCSfLT 
f-frC, T*tf>%«HJil?ca* L*tf»?*#|a]i:Sc£Ci: 

[0 0 5 8] Z0)Z£\1, H!FrEtf%})]a$t\ZZtll& 

<3-:l-4J:-)/«cZi:tJ:/«c< 44, 
[0 0 5 9] Lfctf-sT, SK*ffiCSfl,-C8©©#|aja» 
&lfcK*iii*U8 Lfc«*C, Z>l5ftll&®} 

5>n«6«*«^*<* < L fc < 4 4. 
[0060] ^LT, ;:©«fc?&:WBtt«Sf-fa#|Sjfc 

b . Cftlf M"Ml0**@fcfc±£BI 4 3 i: S 4 £ 
?£tt4. 

too6i] ui^ .muzmmm^t, mmnmAo 

T^4i©T&>4#, Wl OC^-fidC ^©fi#?j 

isj c » -j 31 £ i ^ 4 7— ^toi s ft & <rf 

[0 0 6 2] :«)J:vCtfc«*, ^ y 3 >K 

P S ©JfM(3 a if: T , *©S® C A*fcftitaa*fc < 
ft 9, 3 >BgPS©S®C^fi?-T4El»I 

KOR 1 ©5tf>^»S!fc?^*V^V%-5«ili£:j|-f 



4. 

[0 0 6 3] «W«AO/CMJ:ra*t**f*»?)«: 

***»*«Ao/GL*raa®*isa*&snar>:c 

J^T, *©t*C3»LT»J«3ft4tt«Mr*«DL© 
ja«WiC«fc4»r*0l64S:J>MJJ-e§4i:V^-5«)*S:tJf 

-T4. 

[0 0 6 4] git^ffi 

Igl. S9§3£t6SUB©±SM£, *©£«Cfrfco 
T7^Ua^A (Al) R*^Jfli-r4. *©&> 
©7* h ')V?77 <&ffiZ%WzmiR*v*>'7?5& 
fcJBV^SRx y EI 4 C5*"iv<* -yfrbtt 

i7)n -^m^mtf smttiiC *ftw#©« 

W)Tf» 5 x a 7 AK^T^*T 4o 
[0 0 6 5] *©&, H§ffifb«CJ:9, 38H?Snfc7^ 

iMbr ;u $ x a 7 a zmm-t 4 „ 

[0 0 6 6] I©»*©llSfbJ«C*5l^Ttt, *'©{bJ« 
*f & i: fc 4 7 A- 5 - a. -7 AMum^ *0tt&-f 4 &S#& 
4**, *©tM^?fcL"CttH6K:jj*Lfc«»:-5CITO 

mi o&£vmw&2 ocis«sn4'«fflBf*a»rr 

4Zi:#-C£4„ 

[0 0 6 7] 3ftCJ:9, SWSSSUB©^ffitc, 
*Sff^AO/GLi;J;[;SMflAO/CM« 
/£Sft£„ 

[0068] Ig2. &9!««SUB©3i«®©£«( 
13, ffilEsaEff^*AO/GL*5J:t;*J|l«^*AO/ 
CM£*>S^T, ^'JavSMtR (S i NX) , 7*;U 
77Xi/U3>I (a-Si) , $e>(3l±S?ggT»G%l 
/InHS i ®*m&MfS.?i>Z £iz*^zmf§fti&i$. 
•T4. 3©«^©fie^ffii: LT«V^^477XVC 

[0 0 6 9] rntj:9fl*j«snfc»0#&ffl*n©7* 

MJ 7 ^7 7 -f V > fcStRx -y ^ y ^» Srffl V > 

■ca»?x » > ^ l, as cm-** -yfrb ttzm® 
%^Ti^*-r4o w©«*©a»?xy^>^i:t"c«, 

[0070] rnncto, «riE*Mi#iiAO/GL«i 

«fc V3£*fflr ^« A O / C M £ & OlltiiS 3 n 4Kft 
«^«DLt©*M«lft&l94Vmil6fftlKi:. Ztxb® 
M«ltH© -5 %©— 3©»IHM6K«*«tttt4 nt-ftw 

e}§&« $ nfc^n h 5 y v * 9 muzm® t $ n 

4 0 

[007 1] 3©®^, ffiiaRBf*:tt-tnc>S:«/«-r4 
&m<D*9 - < ^ < |s)-©/^ - > i: 4 , 

TV>43i;A>e > , ie»©{g^c^EI4J8jS^^-r4o 

[0072] IH3. 31©«J:-5CjDX$nfc2WSffiS 
UB©iS®H, ^©^URCiafcoT I TOK^flt-r 
4„ 31aCJ:"!)»J«SitfcI T0K«:«ftl©7* h'JV 
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I'yf^U W6fcJ:t/H7CjS-fm«*?-l 0£8 

[0073] X.M4. iOJ:-5ClDlSnfcafliaKS 
lB©£»:i, *Oit«ir*3fcoT^oA (Cr) H 
SrifBtf-f*. ZftK«fc9ffi&«Sftfc*oAl|fcfl*]©7 

^tlRi y f- > L , 02 \Z7jk?rt9 

[0074] ZiUZ-£K>, lft«^«DL*>J:t;*^« 
I*. S L *WS 4 t 1 1 i C, HF^y^TFT 

n/c k n >na*ji)'r*jj:t;*^«ffis Li:H*wc» 
js. £ ft v - 7. tutti s t mm \zm s ft a . 

[0075] *UT, Z©«£, H6C;j*Lfc*«»2 
0 i», ^BO N I*. mx-MfS. SftaidCft-aT^*. 

[0076] n:«5. 3 0«t5HJplsnfc2W3£tES 

ubo£*ehc, *©^«ci9fcoT-> , j ^ ymtmc 

tztz.\£C\ imZM^Xtef8.-TZ> B Ztxlz£<oMl$.2 
If] V y V ^Tj&H «fc '0 jgfti v ?-7 7*L> 1 
[0077] 3ftC«fc9, mffi^l 0©g|5#A 5 iSMS 

ft /< -y •> < ~ •> 3 y k p s a w s n 5 z t \z tt z> . 

[0078] *©?£tt, :®A7i"<-i' 3 yIPS(5 
hZ>\Z± 9i!«OB l 

[0079] l.fcH&tfifeC *ft«, 7 * h >) 

v4T?7< mmw \ ^-.ii^x -j * y mmz «t asa? 
I'ff^ra :? a z ftT *» 5 xe-e«f * -a- * z t e> , 
«usxat:fwres ttir, ^ftiCct^T afflux 

[0080] C9£Hf«VI I] 0 l 3 tt, EI 2 C»iC LfcBS 
"C, ffl*jRJKHWtS^^->OflfeOSJfi«U**L"CV> 
4, 

[0 08 I ] MM*»5»iW6i6»C44J:-5C, ffl^mffiS 
Ltt2fBCttJ/MiLTJ&S«*ft, IftCi:fc&l\ £ 
C Ttt4W»i*m»i S L ft-tft-FftHCfcH-Stt* 
ct 9 C IX 3 IWHlt P,ftTl>-5 0 
[0 0 8 2] Z<D£-j\Zltz®&. m%<D\<^®Zffla 

a» ltsirt s s z t ^fte. ©nacig^-r am 

[0083] El I 2tt, mi 3©B-B' miZiMZWi 

tt, SI*fl»CTi;*4 Cl©t§3\ JfeS«^»AO/ 
CL©«rffli«i|iiI«-C*4) o 
[0 0 8 4] -T^cft*,, WUfCTtt, T^^m^c 



±l^m^C M U (DmWlzMUiklS.T'M&Sntz 7^5 

Xa7AlKfci|#®g£ft£&J*>froT^a o d©^ 
3\ Tf^lltTi^ZayAfli, *ft-Fft7*h 

[0 0 8 5] 3©J:an^t/tS*tt, S^mffiCT 

a„ Tfcfc-fe, «rET**«RJb-6VMi7;u$ia->A 

lT«$ftT4j, *©WI«ffl/?fri 5 £<[H)CSfl7>tfcS 
Si^(i^7^<, usi: LTS^mffiCT^ftgfrt LT 
Bf«**£ C *v > i © 5r^4 3 i: £ 4 «fc -5 c H 4„ 
[0 0 8 6] *HJ£#iJtt, fcfciUfflMilfcrtaiifc** 
flr^HAO/GLfeil/lfiWttCTOlfeSifEttOflE 
nt^iltCHU IBMft«-t*D Li: ©IBICES 

•5£Lfc*>©T&S. 
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